The studies have shown that metabolic syndrome (MetS) leads to an increase twice as much in cardiovascular diseases (CVD) and four times as much in diabetes mellitus (DM) prevalence since the second half of the 20 th century. Aims: This study aims to determine and discuss the prevalence of the MetS and co-factors among individuals at the age of 30 and over in Balcova district of İzmir province according to the American National Cholesterol Education Program -Adult Treatment Panel III (NCEP ATP III) and InternationalDiabetes Federation (IDF) criteria. Study Design: Cross-sectional study. Methods: Data obtained from the Balcova Heart Project in İzmir were used in the study. The dependent variable of the study is MetS existence. The independent variables were socio-demographic characteristics (age, gender, education level, and marital status), self-perceived economic status, physical activity, smoking status, healthy nutrition and body mass index (BMI). Results: The prevalence of MetS was 36.9% according to the diagnostic criteria of IDF, while it was 27.4% according to ATP III criteria. According to the both criteria, increasing age, low education, poor economic status perception, physical inactivity, and obesity increase the risk of MetS. Apart from the IDF criteria, being female and a current smoker increase the risk of the MetS in the NCEP-ATP III. Conclusion: Compared to educational studies of MetS as of today, which are community and health-oriented studies, it is challenging that the prevalence of MetS was found to be high for both criteria in our study. Therefore, in particular, primary health care doctors must be prompted to protect the public against DM and CVD in particular.
Mindless eating, overnutrition and physical inactivity, which have recently been on the increase, lead to hormonal and metabolic disorders; therefore, the disease is called metabolic syndrome (MetS). It has been known for a long time that if obesity, gout and stroke coexist, this is caused by mindless eating and overnutrition (1) (2) (3) . The World Health Organization (WHO) reported that insulin resistance should have at least two concomitant criteria of reduced high density lipoprotein (HDL), high triglycerides (TG), high blood pressure and obesity for the diagnosis of MetS. This definition referred to a major group of patients with a high risk, and made the diagnosis difficult because insulin resistance was a prerequisite (3) (4) (5) . However, in the report of American National Cholesterol Education Program -Adult Treatment Panel III (NCEP ATP III), a new definition of the diagnosis of MetS was made, thus making the diagnosis of MetS easier. According to this definition, MetS can be diagnosed in individuals with at least three of the following five parameters: abdominal obesity, glucose intolerance or type 2 diabetes, reduced HDL, high TG and high blood pressure (HT) (6) . Today, there is another common definition of MetS by the International Diabetes Federation (IDF). Considering this definition, abdominal obesity should have at least two concomitant criteria of disglycemia, reduced HDL, high triglycerides, and high blood pressure for the diagnosis of MetS (7) .
Since the second half of the 20th century, there has been an increase in the prevalence of obesity due to physical inactivity and irregular diet, depending on the increase in the urban population, rapid and uncontrolled industrialization, the increasing number of employees in offices and increases in income levels. The studies showed that MetS led to an increase twice as much in CVD and four times as much in diabetes mellitus prevalence (8) (9) (10) (11) . The prevalence of MetS was almost 30% in the developed western countries with a rate of 50% in people aged 50 and over. The Turkish Adult Risk Factor (TARF) study reported that the prevalence of MetS in adults aged 30 and over was 27.0% in men and 45.2% in women according to the criteria of NCEP. This study also showed that while the prevalence of MetS in our country was 24.4% in 1990, this rate increased to 36.2% by 2000 (12) .
The aim of this study was to determine and discuss the prevalence of MetS and affecting factors among individuals at the age of 30 and over in Balçova District of İzmir province according to NCEP-ATP III and IDF criteria.
MATERIALS AND METHODS
This is a cross sectional study Dokuz Eylül University Ethical Committee reviewed and approved the study protocol. Verbal and written consents were obtained from all participants.
Study participants
Data were obtained from Balcova Heart Project in İzmir that lasted from 2007 to 2011. The target population of the project was the residents of Balçova District over 30 years of age without sampling, which was a total of 36,187 people. Every house within the borders of the district was visited at least three times and an invitation was sent to the household of those who could not be reached during visits (13) . The study included 12876 participants with all of the essential data related to variables for diagnosing the MetS.
Variables
The dependent variable of the study was the existence of MetS. The criteria of ATP III and IDF defined by American Heart Association (AHA) were used for the diagnosis of MetS in the study.
According to the ATP III criteria, if the measurement of waist circumference was ≥102 cm in men, and ≥88 cm in women, then they had 'abdominal obesity'. On the other hand, if TG was ≥150 mg/dL, then they had 'high TG' and if HDL cholesterol was <40 mg/dL in men, and <50 mg/dL in women, then they had 'low HDL cholesterol' (Abbott Architecht c16000 auto-analyzer; Abbott Diagnostics, Abbott Park, IL, USA). Hypertension was defined as if the blood pressure was ≥130/85 mmHg or the participants were under antihypertensive medication. Blood pressure was measured using sphygmomanometer (Erka perfect aneroid, Germany). If fasting blood glucose was ≥110 mg/dL or if the participants stated that they had a diagnosis of DM, then DM was assumed. The presence of at least three of the five criteria abdominal obesity, high TG, reduced HDL cholesterol, HT, and DM achieved the diagnosis of 'MetS' (6) .
However, according to IDF criteria, if the waist circumference was ≥94 cm in men, and ≥80 cm in women, then they had abdominal obesity. On the other hand, if TG was ≥150 mg/dL, then they had 'high TG' and if HDL cholesterol was <40 mg/ dL in men, and <50 mg/dL in women, then they had 'low HDL cholesterol'. Hypertension was defined as if the blood pressure was ≥130/85 mmHg or the participants were under antihypertensive medication. If fasting blood glucose was ≥100 mg/dL or if the participants stated that they had a diagnosis of DM, then DM was assumed. According to the IDF, the presence of abdominal obesity with at least two of the four criteria high TG, reduced HDL, HT, and DM achieved the diagnosis of 'MetS' (7) ( Table 1) .
The independent variables were socio-demographic characteristics (age, gender, education level, and marital status), selfperceived economic status, physical activity, smoking status, healthy nutrition and body mass index (BMI).
Age
In age analysis, we used the following classification: '30-39', '40-49', '50-59', '60-69', and 70 years and over. 
Educational level
In educational level analysis, we categorized the participants as: unqualified, primary school graduates (5 years), secondary and high school graduates (6 years), and university and postgraduates. They were divided into two groups, those having a degree and those not having any degree. The group with a degree included the participants who graduated from primary, secondary and high school, as well as those with a bachelor degree and postgraduate education.
Marital status
The participants were classified as married, single, widowed or divorced. In the analysis, the married participants were considered 'married', while single, widowed, and divorced individuals were denoted 'not married'.
Self-perceived economic status
The economic status of the participants was categorized as very high, high, average, low and very low. These were also divided into two groups as very high/high and average, and low/very low.
Physical activity: Physical activities such as doing housework, brisk walking and dancing for at least 30 minutes were regarded as 'moderate physical activities'. However, other physical activities like aerobics, cycling, football, weightlifting exercises in fitness centers, and hoeing in the garden for at least 20 minutes leading to panting were assumed to be 'vigorous physical activities'. In order to constitute the data, participants were asked how often they performed these exercises. Those in the moderate physical activity group who declared such as never/more than once in a month/once a week were considered as having 'no physical activity'. Participants who defined the frequency level of the exercises as two and four times a week and five times or more in a week were assumed as those 'having physical activity'. On the other hand, participants in the vigorous physical activity group using the definitions never/less than once in a month were categorized as having 'no physical activity', but those doing the exercises once/ twice a week, three times or more in a week were regarded as 'having physical activity'. Therefore, the presence of any of these two physical activities, which were moderate and vigorous, showed that the participants had 'physical activity'.
Smoking status
According to the statements of the participants, those smoked at least once a day were considered as 'regular smokers'. These regular smokers were classified as current smokers, and the others smoking rarely/never as well as those who stop smoking were considered as non-smokers.
Healthy nutrition
The individuals were asked whether they had three meals and three snacks a day regularly. Those having all these meals and snacks regularly were classified as 'well-nourished'. The bread was classified as white and wheat bread according to the types of bread consumed by the individuals. Those consuming wheat bread were considered 'well-nourished'. Participants were asked about the type of cooking oils. They stated four different types such as margarine, butter (solid fats), olive oil and other cooking oils. Those using margarine and butter were assumed as 'having solid fat consumption', while those using olive oil or other liquid fats were regarded as 'having liquid fats'. Also, those consuming liquid fats were considered as 'well-nourished'. Participants who replied 'yes' to the question 'do you eat fruits/vegetables every day?' were also considered 'well-nourished'. To conclude, if the participants had at least three regular consumptions, such as 3 meals plus 3 snacks, wheat bread, liquid fats, vegetables and fruits, they were considered to be 'well-nourished'.
Body mass index
Body Mass Index was calculated as weight (kg) divided by square of height (m 2 ). Obesity was defined as BMI of 30 and above.
Statistical analysis SPSS for Windows (version 15.0, SPSS Inc.; Chicago IL, USA) was used for data analysis. The descriptive values were evaluated by using frequency distribution and mean ± standard deviation (SD). Chi-square test was used for univariate analysis. Logistic regression analysis with multiple variables was made. All of the variables found to be significant were included in the logistic regression analysis model. Also, age was considered a continuous variable in logistic regression analysis. In the reference groups, the categorical variables were being male, having a degree, having a very high/high economic status perception, being married, healthy nutrition, making physical activity, being a non-smoker, and having a BMI under 30.
RESULTS
The study group consisted of 12876 individuals, 4306 (33.4%) of whom were male. Considering the educational level of the study group, it was observed that 10.1% of the participants had no degree, while 45.3% were primary school graduates with the highest rate in the group of educational level. In terms of the marital status, it was observed that the married participants accounted for 80.9% of the study group.
Balkan Med J, Vol. 33, No. 3, 2016 When the economic status was taken into consideration, it was clear that 79.1% of the participants defined their economic level as 'fair'. As for the smoking habits and daily vegetable/ fruit consumption, it was seen that 29.1% of the participants in our study were current smokers, and 55.2% of them consumed four or less portions of fruit. It was determined that 61.6% of the participants performed regular physical activity and 39.2% of them had a BMI of 30 kg/m 2 and over. In the whole group, 7.5% of the participants had CHD, 44.5% of them had hypertension, 11.5% had diabetes mellitus and 1.9% had a history of stroke (Table 2) .
It was found that the prevalence of MetS in all of the study groups was 36.9% according to the diagnostic criteria of IDF; however, this prevalence was 27.4% according to the diagnostic criteria of NCEP-ATP III. The diagnostic criteria of IDF and NCEP-ATP III, which are high serum triglycerides, high blood pressure and reduced HDL cholesterol were 34.3%, 47.2% and 42.2%, respectively. According to the different criteria of the two foundations, it was revealed that the waist circumference of the study group was 63.6% according to the IDF, and was 34.5% according to the NCEP-ATP III. It was also observed that, according to the IDF criteria, 21.8% of the individuals had high levels of serum fasting glucose compared to the individuals according to the ATP III criteria which showed 14.5% (Table 3) .
When considering the prevalence of the MetS in terms of gender, it was determined that 38.5% of females and 33.7% of males had MetS according to the criteria of IDF. However, in accordance with ATP III criteria, 29.6% of females and 22.9% of males had MetS, and in the evaluation of both criteria, it was evident that the prevalence of MetS increased with age (Table 4) . Also, the effect of independent variables on the prevalence of the MetS according to both criteria is given in table 5 with the analysis of univariate and multiple variables. In terms of the univariate analysis, all independent variables had a significant effect on the prevalence of MetS defined according to both criteria.
According to both criteria, increasing age, low education, poor economic status, physical inactivity, and obesity increase (Table 5) .
DISCUSSION
There have been many studies related to the prevalence of MetS in recent years. In some of these studies, the criteria of NCEP ATP III were used, while in others, the guidelines of IDF were used. Besides, in many studies like ours, two definitions of MetS were used and compared, as were the criteria of NCEP ATP III and IDF. When we consider the studies performed in European countries, the multicenter cross-sectional study in Greece made in 2003 and 2004 involving 9669 participants aged 18 and over showed the prevalence of MetS was 24.5% for NCEP ATP III criteria, but 43.4% for IDF criteria (14) . In another study carried out in Portugal including 886 women and 547 men aged between 18 and 92, it was reported that the prevalence of MetS was 24.0% according to the criteria of 18-NCEP ATP III, while it was 41.9% for IDF criteria (15) . On the other hand, the study of GEMCAS conducted in Germany involving 35869 individuals aged between 18 and 99 concluded that the prevalence of MetS was 19.8% for NCEP ATP III, while this prevalence was 32.4% in the criteria of IDF (16) . The HUNT-2 study, performed in Norway from 1995 to 1997 with 10206 participants aged between 20 and 89, measured the prevalence and reported that it was 29.6% according to the criteria of IDF, but for NCEP ATP III it was 25.9% (17) . Considering one of the other studies undertaken in Romania, a different method was used to measure the prevalence of MetS among 1176 inpatients, 49.7% of whom were males and had admission to 12 cardiology departments in the country. Ultimately, it was found that the prevalence was 40.6% in NCEP ATP III criteria and 44.2% in IDF criteria (18) . However, when analyzing the studies conducted in Asian countries, the study of India involving 2318 individuals showed that according to the definition of NCEP ATP III the prevalence was 40.3% while it was 34.9% for the criteria of IDF (19) . In another study performed in Shanghai district of China including 2477 men and 3107 women whose ages ranged from 20 to 79, it was reported that men had a prevalence of MetS with a rate of 22.7% and women with 25.0% in terms of NCEP ATP III criteria; on the other hand, according to IDF guidelines, the prevalence was found to be 15.9% in men and 19.2% in women (20) . In another multicenter public study conducted in Philippines with 4753 participants aged over 20, the prevalence was reported to be 11.9% for ATP III, and 14.5% for IDF (21) . Also, the study performed in the Kuala Lumpur district of Malaysia involving 1494 individuals evaluated according to ATP III and IDF criteria found that the prevalence was 41.4% and 38.2%, respectively (22) . According to a study conducted in Talca district of Chile, one of the South American countries involving 1007 participants aged between 18 and 74, the prevalence was 29.5% for the definition of ATP III and 36.4% for IDF (23) . Furthermore, depending on ENSANUT research in 2006, another multicenter study in Mexico including urban and rural areas consisting of 45446 individuals whose ages were over 20 found out that MetS prevalence was 36.8% in terms of ATP III criteria, but 49.8% in IDF guidelines (24) . In one of the other studies in the Seychelles, which is situated in an African Continent which involved 1255 individuals between 25 and 64 years old, the prevalence of MetS was measured to be 32.2% in women and 24.0% in men according to ATP III criteria, while these rates were 35.4% and 25.1%, respectively, in terms of IDF definition (25) .
As a result, in all studies, the prevalence of MetS was found to be quite high for both definitions. In our study, it was observed that the prevalence of MetS was 27.4% depending on ATP III criteria; however, it was 36.9% depending on IDF. Therefore, the result obtained from our study is consistent with the results of other studies. On the other hand, it can be inferred from the aforementioned study in Romania including inpatients from 12 cardiology centers in the country that the reason for the higher prevalence in comparison to our study and the others according to both criteria is that the study is not community oriented.
It was also stated in this study that the abdominal obesity was high particularly among the cardiac patients (18) countries and Asian countries, the cause of a higher prevalence of MetS than those in European countries is that these countries have different eating habits and therefore lead to abdominal obesity, which is an important factor for MetS (19, 22) . Except for two studies made in India and Malaysia, the prevalence of MetS was found to be higher in both genders for IDF criteria than those for ATP III criteria in all the researches which were similar to our study (19, 22) . In another study conducted in Malaysia, it was reported that the prevalence of MetS was measured to be higher, as in our study and others according to the IDF definition compared to the definition of NCEP ATP III; this prevalence was also high in the analyses depending on ethnic groups (26) . This condition is caused by the fact that the waist circumference, which is the central obesity criterion in IDF definition, is ≥94 cm in males and ≥80 cm in females for European region; this waist circumference varies among ethnic groups and regions and is lower for both genders compared to the NCEP ATP III definition. NCEP ATP III defined no regional difference and the waist circumference for central obesity is ≥102 cm in males and ≥88 cm in females according to NCEP ATP III.
Similar to other studies, it was observed in our study that the prevalence of MetS was higher in women than in men in terms of both criteria. However, as both genders grew older, the prevalence also increased. This may be caused by a more sedentary lifestyle and lack of physical activity as the indi- The effect of independent variables on the prevalence of the metabolic syndrome according to both criteria viduals become older. Furthermore, as observed in other studies, the low education level of our study group had a negative effect on the prevalence of MetS. (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) .
In conclusion, compared with the community and healthoriented studies for MetS today, it is challenging that the prevalence of MetS was found to be high in our study achieved in the Balçova District of İzmir according to the IDF and ATP-III criteria. Therefore, the education of society must be emphasized to protect the community against DM and CVD in particular. People must be educated about nutrition habits, and obesity must be under strict control. Primary healthcare doctors who will be the first step to take part in these educations and make the community focus on obesity, DM, HT, and MetS are very important. 
